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Presentation overview
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Energy storage technologies could potentially provide benefits to utility 
customers.  Storage solutions coupled with generation could enable customers to 
avoid longer outages, support continuous public and emergency services, and 
help utilities restore control.  But these benefits come with regulatory questions.
This presentation will 

Describe how utility regulators view resiliency investments. What challenges, such as 
assuring equity and cost-effectiveness in meeting regulatory tests, do they face when 
considering utility engagement in resiliency assets?
Discuss examples of traditional utility resiliency investments and proposed resiliency 
investments that present new issues.
Suggest approaches and next steps to advance resiliency in utility regulation.



Regulatory perspective on utility 
investments
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Regulatory compact & mission statement
In exchange for service territory of customers, utility obligation to serve all 
customers within that territory
Regulatory role to ensure safe, reliable service at fair and reasonable rates
Costs are socialized

Tools of an economic regulator
Rate case – “rate base” cost of service

Prudence review
Allowed Return on Revenue (ROR)
Used and useful
General service to !"" ratepayers

Least cost/least risk planning – while meeting regulations and legal 
requirements (resource adequacy, clean energy standards)
Cost effectiveness tests – typically measured against utility avoided cost in 
meeting that service with traditional means



Setting a required condition
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Consider the utility requirements to be !"#$%&#"and %'"()%*"

For each of these concepts, there are:
Oversight entities 
Standards and requirements
Normalized practices
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What is resiliency?
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Definition of resiliency becoming more clear in the electric sector, 
especially as distinct from reliability.
National Academy of Sciences:

“Resilience is broader than reliability… [It] is not just about lessening the 
likelihood that outages will occur.  It is also about limiting the scope and 
impact of outages when they do occur, restoring power rapidly afterwards, 
and learning from these experiences to better deal with events in the future.”  
+,-%,.$,/0*-"01"2$#$",."0340*-"05%*$3,620+#".*!$.$*70872*"9(July 2017)

US DOE:
“Resilience is the ability of a system or its components to adapt to changing 
conditions and withstand and rapidly recover from disruptions.” :)%'!",,$%#0
+,"!/701";$"<=0>-%?*"!0@AB0+,2)!$,/0+#".*!$.$*70872*"901"#$%&$#$*7=08".)!$*7=0
%,'01"2$#$",."0(January 2017)



What does it mean to be resilient?
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How do we know when we have achieved a resilient condition?
Initial critical steps
1. Vulnerability assessments: understand nature of the problem and 

characterize solutions
2. Metrics: to benchmark, set a goal, and assess change
3. Valuation: to assess the contribution of an individual asset in a standardized 

fashion
4. Prioritization strategy: structured, comprehensive plan to address 

vulnerabilities, given constraints
What’s different today?  

Scale and frequency of events, and the sense that this will only increase due 
to climate change.
Increased dependency on electricity for lifeline services (e.g. internet).
Expanded capability - modeling, operations, sensors, communications, 
technologies and algorithms – to respond



Technologies and techniques
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Hardening vs. accelerating restoration of service

Beyond components: system awareness, simulation and wide-area 
control strategies

Technologies: microgrids, smart inverters, and localized generation

Hazards: earthquake, hurricanes, sea level rise

Research, development and demonstration: grid modernization 
investments in resilient distribution systems



Examples of resiliency-based 
investments
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Traditional
Underground lines 
Distributed standby generator network (resources are customer sited and 
owned but utility provides O&M and counts capacity towards reserves)
Raising equipment (substations) 
Constructing flood walls
Structural hardening (e.g., stronger, or more wind resistant, class of pole; 
extra wind guying)

Currently proposed
Cybersecurity
Technologies such as fault locators which might speed up the process of 
finding the root cause of an outage
Resiliency co-benefit of investments such as solar, storage, demand 
response.



Investment models
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Generally two investment models 
1. Utility owned system investments (generation or integration resources or 

system hardening) lead to greater system resiliency
2. Customer owned resources provide resilience value to site and/or grid

Do these investments provide other values that are included in current 
utility planning for safe, reliable and affordable service?
Rule of thumb: Investment purely for resiliency value would require more 
than a marginal benefit
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Regulatory perspective in context of 
resiliency investments: equity
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Assuring equity
Who receives benefits? Localized value only? 
Incremental investment should follow a system prioritization strategy (see 
performance plan…)
If localized now, will it lead to broad system benefits over time?

Local vs system benefits
If local only, is there a plan so that all customers will eventually receive the 
same level of resiliency throughout the system?
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Regulatory perspective in context of 
resiliency investments: prudency
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Utility investments for resilience need to pass same hurdles as all other 
investments

Cost effective, prudent investments
Incremental investment should achieve a quantifiable ratepayer net benefit
Reasonable management practices and cost
R&D exceptions
Proxy values (e.g. percent adder) may be option if cost to evaluate value 
exceeds benefit, reasonable effort to quantify scales to magnitude of benefit 
and cost
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Regulatory perspective in context of 
resiliency investments: performance
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Targeted condition
Otherwise, potential for boundless costs
Reasonable plan employed
Incremental investment within defined constraints and advancing toward a 
target, considers equity and prudence

Questions we’re asking
How do we assess the reasonableness of utility plans for resiliency investments?
How can standards/metrics be flexibility enough for locational differences 
(Hurricane danger vs Cascadia, rural vs urban territory, new vs older system)
How can an industry standard be adaptable?

D!4GH4IJEF!3=3F,'#+'3#0@3C/$$.0*C#+'3#3,'#(/0#-&'3%&#03#0@3#CA*'?'3*+K



Responding to recommendations for 
electric regulators on resiliency
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Recommendation 1: Assess potential barriers in policies, rules, practices      

Review interconnection standards to allow islanding and ride-through
Tariff design features
Distribution system investments 

! Good concrete recommendation to remove obstacles where possible
! Education opportunities to understand technical constraints and cost 

implications
! Best practices, examples of balancing interests 



Responding to recommendations for 
electric regulators on resiliency
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Recommendation 2: Undertake studies to create compensation mechanisms

Distributed generation committed to helping serve islanded feeders during 
long outage
Customer sited energy storage
Microgrids that provide system resilience benefits

! Difficult to scope studies without having foundational aspects in place
! First, help us understand how to set a target condition, prioritization plan, 

clear economic rationale and equitable framework



What is the proper role of electric utilities 
in customer resiliency investments? 
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Utility-customer interactions are evolving (meters, behind-the-meters, 
DR)

Stakeholder interest in resiliency and compensation
Solar + storage, and sharing the benefits

What would be the regulatory basis for approval? Clear case for 
monetizable system value

What utility system costs are avoided?
How does this value fit within the prudent plan towards resiliency?
How does this value at this location lead to value throughout the system?



The challenge
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What is a resilient grid, and why is it important today?
How can we determine who benefits? Ratepayers or public, local vs. 
system solutions, how are benefits realized by all ratepayers?
How can we prioritize activities and develop a thoughtful analytical basis 
for those decisions?
What questions should commissions ask utilities about their resilience 
planning?
Today, reliability is funded by ratepayers; resiliency is funded by public 
entities or customers.  Is that line perfectly clear? Should resiliency be 
“instituted” as a regulatory value? 
Storage technologies will come online.  How can we design, develop and 
site these systems for optimal benefits?
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Thank you!
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